Mechanisms to concentrate the urine: an opinion.
Our goal is to suggest how the renal concentrating mechanism is regulated in vivo. The majority of descending thin limbs of the loop of Henle lack aquaporin-1 water channels, and loops of Henle in the inner medulla lack urea transporters. Lack of water permeability in the descending thin limbs of the loop of Henle offers several advantages. First, since much less water is added to the outer medullary interstitial compartment, inhibitory control mechanisms on sodium and chloride reabsorption from the medullary thick ascending of loop of Henle initiated by water addition from the medullary collecting duct can be effective. Second, recycling of urea is efficient, as little urea will be washed out of the medulla. Third, delivery of a larger volume of filtrate to the medullary thick ascending limb of the loop of Henle permits both an appreciable reabsorption of sodium along with only a small fall in the luminal concentration of sodium in each of these liters. Hence there need be only a small lumen positive voltage in the medullary thick ascending limb of the loop of Henle. The absence of urea transporters in the loop of Henle in the inner medulla is required for a passive mechanism of sodium and chloride reabsorption in the inner medulla. Control of urea reabsorption from the medullary collecting duct is needed to prevent excessive oliguria in electrolyte-poor urine.